Abstract. The purpose of this paper involved studying the impact of direct taxes and indirect taxes on
Introduction
Fiscal policies could lead to changes in the tax revenues of a country, then having a significant impact on the evolution of public revenues, subsequently contribute to the covering of public spending, contribute to the stabilization and consolidation process of the entire economic performance of the state, influence the allocation of new public financial resources and are also seen as a support for the economic growth. Public authorities of each state will need to develop and search for sustainable fiscal and administrative measures that could lead to medium or long-term economic growth. This paper will attempt to explain the impact of direct taxes as well as indirect taxes on the economic growth along with the determination of what types of taxes will contribute mostly to an effective and sustainable economic growth by using time series data corresponding to Romania. A Vector Autoregressive model ("VAR") will be determined to analyze whether the economic growth related to Romania was recorded due to the performance of some fiscal policies implemented in the last years. The analysis is adjusted and extended over time series data related to Romania during the period of 2009(2 nd quarter)-2017(2 nd quarter).
The paper is structured as follows: The first part involves a research on the literature that emphasized the recent empirical analysis over the impact of tax revenue on the economic growth. The second section comprises the structure of direct and indirect taxes as percent of Gross Domestic Product (%GDP) over the data related to member states of the European Union (EU-28). The estimation of the economic growth in Romania compared with that from EU-28 in the recent years will also be explained. The second part reveals also the econometric methodology used for the development of the VAR model along with the interpretation of each endogenous variable chosen based on the time series data used for the analysis. The third part contains the results of the VAR model by implementing the impulse response function. The fourth part sums up as a conclusion the impact of any change in the structure of direct and indirect taxes on economic growth over a future period of time.
As subsequently explained, the model was developed on time series data related to Romania. On the assumption that the model will prove to be valid and also if it could explain the impact of fiscal policies on the economic growth, this econometric model can be used further over time series data from any country in case that the impact of fiscal policies on economic growth should be revealed. The validity of the model will be checked under the following conditions: by using VAR Residual Probability Test, VAR Residual Serial Correlation LM Test and also by testing the heteroskedasticity of the analyzed VAR model.
Literature review
Most empirical studies tend to have as a main concern the interpretation of the impact of changes in the structure of the tax revenue on economic growth and, as a second matter, the impact of each type of tax on the economic growth. There are many empirical studies that explain through economically models the impact of direct or indirect taxes on economic growth as a concern that the structure and the level of tax revenues are a part of a country's fiscal policy aimed to contribute to the sustainability, to the increasing in public revenues, to the sustaining of the public spending, finance the investments made by the states, and consequently lead to economic growth.
A recent empirical study by Dasislava (2017) developed an econometric model built on the basis of regressions over a pooled panel data on EU-28 for the period of 1996-2013. The econometric model revealed that production taxes along with import taxes had a greater positive impact on economic growth than property taxes that are neutral in terms of economic growth. Taxes on individuals have also a positive impact on the evolution of economic growth, but contribute less than taxes applied, as an example, to import. The econometric study used as dependent variable the growth rate of the Gross Domestic Product ("GDP") and as independent variables: total government expenditure, total income from taxes, social contributions and budgetary balance. Mura (2015) applied an empirical model to study the impact of the tax structure on the evolution of economic growth based on panel series related to six countries across Eastern Europe over the period of 1995-2012. Specifically, the study is based on the impact of the various tax revenue fundamentals (direct and indirect taxes as a percentage of total tax revenue) on economic growth. The empirical output suggested that direct taxes are significantly correlated negatively with economic growth while indirect taxes generate a positive influence on the dependent variable represented by the economic growth. Governments must continue to shift the tax burden on labor and rely it on taxes based on consumption or on property taxes that will have potential positive effects on economic growth. Stailova & Patonov (2012) determined an empirical study for analyzing the impact of taxes on economic growth. It has been demonstrated that the impact of direct taxes on economic growth is significant because of the fact that direct taxes are more cost-effective for EU countries. Indirect taxes revealed a tendency to lower the budget revenues due to the inequality in the structure of indirect taxes. The analysis was based on EU-27 statistical data over the period 1995-2010. A regression model was used by using as variables the taxto-GDP ratio and the tax structure such as the value of direct taxes, indirect taxes and social contributions. Brașoveanu & Brașoveanu (2008) have analyzed the correlation between fiscal policy and economic growth related to Romania over the period of 1990-2007. The study revealed a negative correlation between budgetary revenues and the economic growth. The study had classified taxes according to their effects on private agents and viewed them as distortionary revenues, non-distortionary revenues and other revenues. It was revealed a negative effect between non-distortionary taxes, distortionary taxes and economic growth. The variables used for the estimation of the regression were the rate of real GDP growth, fiscal revenues on GDP, distortionary fiscal revenues (personal income taxes, corporate income taxes, social security contributions, property taxes) and non-distortionary fiscal revenues (such as value added tax and excise duties). Mutașcu & Dănulețiu (2011) analyzed an empirical study based on a vector autoregressive model on time series related to Romania for the period of January 1999 -March 2010 using as endogenous variables the rate of dynamic economic growth and dynamic taxation's level. It was proved that a positive impact on the tax revenue will determine a decrease in the economic growth while a positive impulse in the economic growth will increase the level of tax revenues in the long-run. Regarding the positive impulse in the tax revenue, it was proved that this could affect by a low intensity the economic growth in the first two years, maintaining then a significant impact for a long-run period of time. Szarowska (2011) analyzed the effect of changes in the structure of taxes on economic growth using annual series for EU-24 member states over a period of time between 1995 and 2008. The effect of the tax quota changes on economic growth along with the effect of changing the structure of social contributions, direct taxes and indirect taxes on economic growth were analyzed. It was also taken into consideration the impact of changing the structure of corporate income tax and personal income tax on economic growth. The analyzed empirical studies had shown that the total tax burden will have a negative impact on the evolution of economic growth. The model showed a significant negative impact of direct taxes on economic growth. As far as social contributions are concerned, they are not statistically significant for the estimation of the impact on economic growth.
Methodology
The evolution of the value of direct taxes, indirect taxes and economic growth in recent years in EU-28 In reference to the empirical analysis, this paper tend to forecast the impact of changing the structure of direct taxes and indirect taxes on economic growth. In order to perform the econometric model, there were used three endogenous variables, namely the level of indirect taxes as a percent of Gross Domestic Product (%GDP), the level of direct taxes as a percent of Gross Domestric Product (%GDP) and the rate of economic growth (%). Exogenous variables were not used as it was intended to explain the impact of indirect taxes and direct taxes on economic growth without taking into account other external economic indicators that can generate an influence on the economic growth.
The analysis is based on the use of quarterly time series from 2009 (2 nd quarter) to 2017 (2 nd quarter) on a totally of 33 observations. The statistical data were collected from the Eurosat database related to the state of Romania. No time series data were collected or explained about the evolution of social contributions on the economic growth. According to the European System of Accounts -ESA 2010, the classification of taxes over the EU member states is comprised as following: taxes on production and imports (indirect taxes), current taxes on wealth (direct taxes) and capital taxes.
Regarding the annual time series data on EU-28 member countries over the recent years, it was determined a trend of increase in the value of indirect tax and a trend of decrease in the evolution of the compiled direct taxes. Graph 1 reveals the evolution of direct taxes and indirect taxes as a percentage of GDP within the EU-28 member states in the reporting year 2016. According to the European Comission (2017a), the higher level of indirect taxes collected as percent of GDP (%GDP) in 2016 was registered in Sweden 22.4%, followed by Croatia 19.4%, Hungary 18.2%, Greece 17.2%, Denmark 16.4%. Regarding Romania, when taking into consideation the level of indirect taxes, it was collected only 11.3% as a percent of GDP above the value of EU-28 which registered 13.4%. On the other hand, regarding the value of direct taxes collected as a percent of GDP (%GDP), the higher level was registered in Denmark 29.8%, followed by Sweden 18.7%, Finland 16.5%, Belgium 16.2%. The lowest level was registered in Bulgaria 5.4%, followed by Lithuania 5.7%, Romania 6.5%, Croatia 6.6%, Poland 7.1%. The value of direct taxes collected as a percent of GDP in Romania is less than the value of EU-28 (%GDP) where there was registered a level of 13% as percent of GDP.
Graph 1.The evolution of direct and indirect taxes (%GDP) in EU-28 over the fiscal year 2016
Source: Author's own research using time series data from Eurostat database. 
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On the other hand, Graph 2 explains the annual evolution of the economic growth registered for Romania compared to the evolution of EU-28 member states over the last years. It was revealed an increasing trend based on the data collected, but starting with the year 2012 the increase in GDP growth rate in Romania was higher than that registered for EU-28. The economic growth of Romania was explained under the increasing of private consumption in the recent years. Source: Author's own research using time series data from Eurostat database.
Fiscal policies implemented in the EU member states tended to be expansionary and developed under policies of stabilization and consolidation of the economies of the states in the last years in order to correct the excessive deficits registered during the time period of economic crisis. (European Central Bank, 2017a) Regarding the fiscal policies related to Romania, these tended to be pro-cyclical expansionary due to the tax administrative strategies implemented in the last years which were based especially on decreasing g the value of tax base for some significant taxes such as the value added tax which leaded further to an increase on the private consumption. On the other hand, the value of exports contributed negatively to the evolution of economic growth due to the fact that the value of exports related to Romania tended to decrease over the last few years. Thus, Romania registered an economic growth at a value level of 4.8% in 2016 which was based on the increase of private consumption (European Commission, 2017b) . In the recent years, a major fiscal policy in Romania was represented by the decrease in the value of added tax rate from 24% to 20% in 2016, and then to 19% starting with 2017. Starting with 2015, the value added tax rate for food products was cut up to a rate of 9%. Starting with 2016, tax base related to incomes on dividends was taxed from 
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16% to a rate of 5%. Starting with 2018, income tax rate for individuals decreased from 16% to 10%. (European Commission, 2017c) The impact of tax polices represents a significant relevance in generating sustainable economic growth. The analyzed econometric study used as endogenous variables the level of indirect tax rate as a percentage of GDP, the level of direct taxes reported as a percentage of GDP and the economic growth rate.
Vector Autoregressive Model Approach
Based on the time series data collected, an econometric Vector Autoregressive model (VAR) was estimated in order to explain the relationship between indirect taxes, direct taxes and the economic growth. The Eviews software was used in order to process the time series data collected from the Eurostat database. (Eurostat database, 2017) Table 1 explains the notations used in the analyzed VAR model. The VAR model used to explain the impact of direct taxes and indirect taxes on the economic growth will be represented by the following equation: gdp_growth_rate1t = α + β1gdp_growth_ratet-1+ β2gdp_growth_ratet-2 +….. + +βzgdp_growth_ratet-z + µ1dir_taxest-1 + µ2dir_taxest-2 + ….. + µzdir_taxest-z + +ϒ1ind_taxest-1 + ϒ2ind_taxest-2 + …. + ϒzind_taxest-z + εt
Where gdp_growth_rate variable depends on time series data from the past, thus being subsequently included in the model other variables that can explain the changes in the value of gdp_growth_rate. For revealing more exactly the impact of dir_taxes and ind_taxes on gdp_growth_rate, these two endogenous variables were included up to a p defined lags. α is a constant term , εt represents the stochastic error term and β, µ and ϒ represent the coefficients that can have proportionally an impact on economic growth, z is a notation which refers to the fact that time series start from z and end up to a p number of lags. The selection of p lags will be later explained.
The first step in estimating the VAR model is the use of root test that confirm the condition of stationarity for each chosen endogenous variables. Unit root tests for variables are based on the Augmented Dickey-Fuller unit root test. The results generated by the Eviews program related that all three endogenous variables are stationary, which meant that dir_taxes, ind_taxes and gdp_growth_rate were integrated at unit root at level I(0). There was confirmed no first difference or first order integration. DOI: 10.2478 /picbe-2018 Regarding the significance of the p-value for each analyzed endogenous variable, it was exposed that the p-value is less than 5% for all the chosen variables. Taking also into consideration the fact that for all the variables the value of t-static is less than the critical value, the null hypothesis was rejected which meant that the analyzed series are stationary at level unit root integrated I(0). Subsequently, for the determination of the VAR model, it would be useful to check the cointegration between the analyzed endogenous variables.
Figure 1. Cointegration Rank Test for the VAR Model (Johansen Cointegration Test)
Source: Author's own research. Figure 1 shows that there is no cointegration between the endogenous variables chosen for the analyzed unrestricted Vector Autoregressive model (VAR). Due to the fact that variables were not cointegrated, a VAR model could have been determined in order to explain the impact of direct taxes and indirect taxes on the economic growth. The next step for the estimation of the VAR model would include the selection of the lags. The optimal number of lags will be chosen by using the Akaike Information Criterion (AIC) and the Schwartz Criterion (SBC) which meant choosing the lowest value of them along with the probability of using a model which contains the lowest number of criteria. According to the previous selection, it was revealed that the chosen VAR model would be displayed at a number of 1 lag. The lowest values were chosen for both Akaike Information Criterion (AIC) and Schwartz Criterion (SBC). At lag 1 the data series would be significantly to explain the impact of direct taxes and indirect taxes on economic growth.
Figure 2. The deployment of the Vector Autoregression Model (VAR)
Source: Author's own research.
The result indicated that there would be considered three dependent and endogenous equations, namely ind_taxes, dir_taxes and gdp_growth_rate. Each variable will have a number of 1 lag taken into consideration the lag selection criteria which was previously presented. The estimation of this VAR model along with the projection of its coefficients could lead further to the explication on which coefficients of variables dir_taxes or ind_taxes could have any influence on the gdp_growth_rate variable or if the coefficients of the VAR model are significant to explain the evolution of the gdp_growth_rate variable. The estimated model would be represented by three dependent variables dir_taxes, ind_taxes and gdp_growth_rate each one having 4 coefficients including the coefficients related to the constant c. To sum up, the VAR model will consist in 12 coefficients. The coefficients that would significantly determine each dependent variable would have a p-value less than 5%. For example, taking into the consideration the data presented in figure 2 , the coefficient of dir_taxes at lag 1 is equal to -0.173853. By implementing this VAR model it could be determined which coefficients are significant to explain the gdp_economic_growth. The most significant coefficients would have a p-value at less than 5%. Figure 3 represented the measurement of the p-value for each coefficient that could influence the analyzed VAR econometric model. Regarding the estimation of the p-value by individual testing, the significant coefficients for the chosen model are coefficient C(1),C(4) and C(11) since they had a p-value of less than 5%. This demonstrated that the variables chosen had correlations between them and that the impulsive response function could be further explained if there was registered any change in the structure or the level of each endogenous variable. By using the Wald Coefficient test, it could be used the joint significance to determine which coefficients could affect together and not individually the change on the gdp_growth_rate. In figure 4 , it would be determined whether the coefficient C(5) together with the coefficient C(7) would be able to influence together the variable of gdp_growth_rate using the Wald Coefficient test. According to the figure 4, it could be revealed that the p-value is higher than 5%, which meant that the null hypothesis was rejected. The null hypothesis indicated that coefficient C(5) and C(7) together are equal to 0, which further represented that coefficient C(5) and C(7) cannot influence together the gdp_growth_rate variable. Since the VAR model was already estimated, it was also necessary to perform some steps in order to determine if the chosen VAR model is valid. DOI: 10.2478 /picbe-2018 -0012, pp. 114-127, ISSN 2558 According to figure 5, p-value was less than 5%, which indicated that the null hypothesis cannot be rejected. The null hypothesis supposed that there was no serial correlation between the residuals of the VAR model. This meant that there was no serial correlation, which revealed once again that the model was valid. Another way to indicate the validity of the chosen VAR model was to explain the heteroskedasticity of the model which was confirmed in the figure 6. Time series data do not usually reveal heteroskedasticity. As shown in figure 6 , the pvalue is less than 5%, which meant the null hypothesis cannot be rejected. The null hypothesis estimated that there was no heteroskedasticity. Thus, it was determined that the model is valid. According to the literature based on econometrics, another way to check the validity of the chosen model is to confirm whether residuals are normally distributed.. Figure 7 explained the VAR residual probability test. Following the Jarque-Bera results, the probability for model 2 which represented that the variable gdp_growth_rate higher than 5%, which confirmed that the null hypothesis cannot be rejected. The null hypothesis estimated that residuals are normally distributed. It could be said that the model is valid because residuals are normally distributed. To sum up, due to the fact that the model had no serial correlation, it did not have heteroskedasticity, the residuals of this model were normally distributed and also due to the existence of individual coefficients that were significant for explaining the endogenous variables it was confirmed that the chosen VAR model was valid and significant for explaining the impact of direct taxes and indirect taxes on economic growth.
Further on, in order to explain the results that could be revealed by analyzing the estimated VAR model, the impulse response function was implemented. The impulse response function showed the evolution of the dependent variable when the independent variable would receive a positive shock. This would further explain the influence that the value or structure of direct and indirect taxes would have on the economic growth over a future period of time.
Results and discussions
This section revealed the impact of a positive change in the value of direct or indirect taxes on the growth rate. The impact would be explained using a forecasting for 10 quarters in the future time periods. The order of the variables is important for determining the impulse response function. The Cholesky decomposition method would be selected for the order of the variables, since only the endogenous variables prevailed in the analyzed VAR model.
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The response of gdp_growth_rate to dir_taxes indicated that a positive change in the level of direct taxes would have a negative impact on the gdp_growth_rate starting with the first quarter of forecasting time period. The impact would tend to increase and to reflect a positive correlation on the gdp_growth_rate from the second quarter period, then maintaining a steady level over a long run term. It was revealed that as soon as a positive shock occurs within the structure of the direct taxes, it would have a negative impact on the economic growth for a short-term and then would maintain a constant positive level over a medium or long-term.
The response of gdp_growth_rate to ind_taxes indicated a positive impact on the gdp_growth_rate variable from the first quarter of forecasting time period. This significant impact would maintain until the 6 th quarter and then maintaining a steady positive longterm impact over the future time period. Thus, it was revealed that a positive change in the value of indirect taxes have a significant positive impact while direct taxes have a less significant impact on economic growth in Romania over some future term periods.
Conclusion
This paper presented an empirical model using an econometric Vector Autoregressive model to analyze the impact of the change in the value of direct taxes and indirect taxes on economic growth by using statistical time series data related to Romania over the period of 2009(2 nd quarter) -2017(2 nd quarter). As revealed by using the impulse response function, there is a less significant impact of changing the value of direct taxes on economic growth. On the other hand, indirect taxes will positively influence economic growth in the Romanian economy even from the first quarter of estimation of any positive change in the structure of indirect taxes. Although the endogenous variables presented in the VAR model are relevant to explain the analyzed econometric model, the changes in direct and indirect taxes should not be regarded as the only factors that may affect economic growth due to the fact that the macroeconomic variable of economic growth could be influenced by many other decisive factors. However, the fiscal policy implemented by the state remains a strong pillar in the increase of public financial resources, in the possibility of subsequent sustaining of public expenditures alongside with the probability of revealing a sustainable economic growth and maintaining an economic consolidation and stabilization for the state.
